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本研究は、固相 C60FET のゲート膜として(1)Si あるいは導電性 SiC 基板上の単結晶 AlN 薄膜を用い















 In this study, we have investigated on new structures for C60 FET with insulator layer 
consist of (1) single crystalline AlN or (2) SiO2 layer covered with transferred 
graphene layer. In conclusion, we have obtained several important results as follows. 
That is, for (1) single crystalline AlN insulator layers, we have concluded that the 
single crystalline AlN layer with atomically flat surface can be obtained by the 
epitaxial growth of AlN on the 6H-SiC substrate with the H2 gas annealing under the 
low-pressure and high-temperature conditions. For (2) the SiO2 layer covered with the 
transferred graphene, we have first successfully transferred the large area graphene 
with mono- or bi- layer thickness from the surface of SiC substrate covered with the 
epitaxial graphene onto SiO2 layer and we have also first successfully achieved the 
solid C60 layer epitaxy with step-flow mode on the graphene layer. The achieved 
results will bring a large contribution to fabrication technology of the ideal interface 
and will give a strong impact for the technology of the carbon electronics using the 
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に SiO2上の固相 C60を用いた FET の研究が継続
















































Crystal Growth 227-228, (2001) 825-833 及び
Physica Status Solidi 等に掲載されている。また、
図 3に示すようにSi及びSiC基板上の多結晶AlN
を用いた C60/AlNFET を試作し、従来の構造より
優れた特性を有していることも Diamond & 
Related Materials 14, (2005) 518-521 に報告してき
た。しかしながら、これまでの研究により理想的






























H19 年度は、主に、(1)高抵抗 AlN 単結晶薄膜






































































































〔雑誌論文〕（計 25 件） 
 
[01] A. Hashimoto, Handbook of Nanophysics: Nano- 
electronics & Nanophotonics 6, 15.01–15.22 
(2010). 
[02] M. Horie, K. Sugita, A. Hashimoto, and A. 
Yamamoto, Solar Energy Materials and Solar Cells 
93, 1013-1015 (2009).  
[03] Md. R. Islam, K. Sugita, M. Horie, A. Hashimoto, 
and A. Yamamoto, J. Cryst. Growth, 31, 2817-2820 
(2009). 
[04] K. Sugita, A. Hashimoto, and A. Yamamoto, Phys. 
Status Sol. (c) 6, 393-396 (2009). 
[05] K. Sugita, A. Hashimoto, and A. Yamamoto, Phys. 
Status Sol. (c) 6, 389-392 (2009) 
[06] T. T. Kang, M. Yamamoto, M. Tanaka, A. 
Hashimoto, and A. Yamamoto, J. Appl. Phys. 106, 
053525-1-053525-4 (2009). 
[07] T. T. Kang, M. Yamamoto, M. Tanaka, A. 
Hashimoto, and A. Yamamoto, Optics Letters 34, 
2507-2509 (2009) 
[08] T. T. Kang, A. Hashimoto, and A. Yamamoto, Phys.  
Rev. B79, 033301 (2009). 
[09] A. Hashimoto, H. Terasaki, A. Yamamoto, and S. 
Tanaka Diamond & Related Materials 18, 388-391 
(2009). 
[10] A. Hashimoto, K. Iwao, S. Tanaka, and A. 
Yamamoto,Diamond & Related Materials 17, 
1622-1624 (2008). 
[11] Y. Houchin, A. Hashimoto, and A. Yamamoto, Phys.  
Status Sol. (c) 5, 1571-1574 (2008). 
[12] A. Hashimoto, K. Iwao, and A. Yamamoto, Phys. 
Status  Sol. (c) 5, 1876-1878 (2008). 
[13] K. Iwao, A. Yamamoto, and A. Hashimoto, Phys. 
Status Sol. (c) 5, 1771-1773 (2008). 
[14] K. Sugita, Y. Nagai, D. Matsuoka, A. Hashimoto,  
H. Harima, and A. Yamamoto, Phys. Status Sol. (c) 
5, 1765-1767 (2008). 
[15] A. Yamamoto, K. Sugita, Y. Nagai, and A. 
Hashimoto,Phys. Sta. Sol. (c) 5, 1762-1764 (2008). 
[16] T. T. Kang, A. Hashimoto, and A.Yamamoto, Applied  
Physics Letters 92, 110902 (2008). 
[17] W. J. Wang, K. Sugita, Y. Nagai, Y. Houchin, A. 
Hashi-moto, and A. Yamamoto, Powder Diffraction 
22, 219-222 (2007). 
[18] K. Sugita, Y. Nagai, Y. Houchin, A. Hashimoto, 
and A. Yamamoto, Phys. Sta. Sol. (c) 4, 2461-2464 
(2007) 
[19] Y. Nagai, H. Niwa, A. Hashimoto, and A. 
Yamamoto, Phys. Status Sol. (c) 4, 2457-2460 
(2007) 
[20] W. J. Wang, Y. Nagai, Y. Houchin, A. Hashimoto, 
    and A. Yamamoto, Phys. Status Sol. (c) 4, 
2415-2418 (2007). 
[21] K. Sugita, Y. Nagai, Y. Houchin, A. Hashimoto, 
and A. Yamamoto, Phys. Status Sol. (c) 4, 
2461-2464 (2007). 
[22] M. S. Cho, N. Sawazaki, A. Hashimoto, and A. 
Yamamoto, Phys. Status Sol. (c) 4, 2441-2444 
(2007). 
[23] K. Iwao, A. Yamamoto, and A. Hashimoto, Phys.  
Status Sol. (c) 4, 2453-2456 (2007). 
[24] A. Hashimoto, K. Matsumoto, and A. Yamamoto,  
J. Cryst. Growth 301/302, 1021-1024 (2007). 
[25] A. Hashimoto, K. Iwao, and A. Yamamoto, J. Cryst. 
Growth 301/302, 500-503 (2007) 
 
 
〔学会発表〕（計 42 件） 
[01] “Characterization of InN grown by Pt 
catalyst-assisted MOVPE”, K. Sasamoto, K. Sugita, 
A. Hashimoto, and A. Yamamoto, Abstract book of 
8th Int'l Conference of Nitride Semiconductors 
(ICNS8), LL-4, ICC Jeju, Korea (2009). 
[02] “Step-graded Interlayers for the improvement of 
MOVPE InxGa1-xN (x ~ 0.4) Epi-layer Quality”, Md. 
R. Islam, Y. Ohmura, A. Hashimoto, A. Yamamoto, 
K. Kinoshita and Y. Koji, Abstract book of 8th Int'l 
Conference of Nitride Semiconductors (ICNS8), Q3, 
ICC Jeju, Korea (2009). 
[03] “RF-MBE Growth on Vicinal Sapphire Substrate 
using Migration Enhanced Epitaxy”, M. Yamamoto, 
Ting-Ting Kang, M. Tanaka, A. Hashimoto, and A. 
Yamamoto, Abstract book of 8th Int'l Conference of 
Nitride Semiconductors (ICNS8), ThP-22, ICC Jeju, 
Korea (2009). 
[04]“RF-MBE Growth on Vicinal Sapphire Substrate 
using Migration Enhanced Epitaxy”, Y. Shimotsuji, 
A. Yamamoto, and A. Hashimoto, Abstract book of 
8th Int'l Conference of Nitride Semiconductors 
(ICNS8), ThP-32, ICC Jeju, Korea (2009). 
[05]“A Breakthrough Toward Wafer-size bi-layer 
Graphene Transfer”, A. Hashimoto, H. Terasaki, K. 
Morita, S. Tanaka, and H. Hibino, Abstracts of MRS 
2009 Fall Meeting, Symp. L 5.2, Boston, USA (2009). 
[06] “A breakthrough toward wafer-size bi-layer graphene 
transfer”, A. Hashimoto, H. Terasaki, K. Morita, H. 
Hibino and S. Tanaka, Technical Digest of 
International Conference on Silicon Carbide & 
Related Materials 2009, (ICSCRM2009), Tu-P-86 
(Late News), Nurnberg, Germany (2009). 
[07]“Double resonant Raman spectra of a large area 
epitaxial graphene transferred from vicinal Si-face 
SiC substrate”, A. Hashimoto, H. Terasaki, and S. 
Tanaka, Delegate Manual of 20th Europian 
Conference on Diamond, Diamond-Like Materials, 
Carbon Nanotubes, and Nitrides (DIAMOND2009), 
O62, Athens, Greek (2009). 
[08] “RF-MBE InN Growth on Step-ordered Off-angle 
Sapphire Substrates”, A. Hashimoto, H. Terasaki, 
and S. Tanaka, Technical Digests of Int. Workshop 
on Nitride Semiconductor 2008 (IWN2008), WS2a, 
Montreux, Switzerland (2008). 
[09] “Step-flow Growth in Solid C60 Epitaxy on 
Graphene”, A. Hashimoto, H. Terasaki, and S. 
Tanaka, Delegate Manual of 19th Europian 
Conference on Diamond, Diamond-Like Materials, 
Carbon Nanotubes, and Nitrides (DIAMOND2008), 
12.5, Sitges, Spain (2008). 
[10] “RF-MBE Growth of In-rich InGaN for Tandem 
Solar Cell”, A. Hashimoto, K. Iwao H. Hohnoki, 
and A. Yamamoto, Abstract Book of 15th Int'l 
Conference on Molecular Beam Epitaxy 
(MBE2008), MP28, 44, Vancouver, Canada (2008). 
[11] “A Study of Mg-doping Behaviour of RF-MBE 
InN using Homo-junction Structure”, A. Hashi- 
moto, K. Iwao H. Honoki and A. Yamamoto, 
Abstract Book of 15th Int'l Conference on 
Molecular Beam Epitaxy (MBE2008), MP25, 41, 
Vancouver, Canada (2008). 
[12] “Direct Measurements of Van der Waals Force in 
HOPG H. Terasaki, A. Yamamoto, T. Honda, and A. 
Hashi-moto, Program Book of 2nd Conference on 
New Diamond & Nano Carbons 2008 (NDNC2008), 
P1-064, 248, Taipei, Taiwan (2008) 
[13] “Electron Beam Irradiation Effect for Solid C60 
Epitaxy on Graphene”, A. Hashimoto, H. Terasaki, 
A.  
Yamamoto, and S. Tanaka, Program Book of 2nd 
Conference on New Diamond & Nano Carbons 
2008  (NDNC2008), Oral B4-002, 158, Taipei, 
Taiwan (2008) 
[14] “RF-MBE Growth of In-rich InGaN for Tandem 
Solar Cell”, A. Hashimoto, K. Iwao, and A. 
Yamamoto, Extended Abstract of 17th Int'l 
Photovoltaic Science and Engineering Conference 
(PVSEC-17), 5P-P4-10, Fukuoka, Japan (2007). 
[15] “MOVPE Growth and Mg-doping of InxGa1-xN 
(x~0.4) for Tandem Solar Cell”, M.  Horie, A. 
Hashimoto, and A. Yamamoto, Extended Abstract of 
17th Int'l Photovoltaic Science and Engineering 
Conference (PVSEC-17), 5P-P4-06, Fukuoka, Japan 
(2007). 
[16] “MOVPE Growth of In-rich InAlN for InAlN 
Tandem Solar Cell”, Y. Houchin, A. Hashimoto, 
and A. Yamamoto, Extended Abstract of 17th Int'l 
Photovoltaic Science and Engineering Conference 
(PVSEC-17), 5P-P4-05, Fukuoka, Japan (2007). 
[17] “Transfer of Large Area Graphene Sheets from   
Carbonized 6H-SiC by a Direct Bonding Technique” 
A. Hashimoto, K. Iwao, S. Tanaka, and A. Yama-  
moto, Abstracts of MRS 2007 Fall Meeting, 
Symp. II 18.5, Boston, USA (2007). 
[18] “Marked Improvements in Electrical and Optical 
Properties for MOVPE InN Annealed at a Low 
Temperature (~300 C) in O2 Atmosphere”, Y. 
Nagai, K. Sugita, A. Hashimoto, and A. 
Yamamoto, Abstract book of 7th Int'l Conference 
of Nitride Semiconductors (ICNS7), TP-78, Las 
Vegas, USA (2007). 
[19] “New Nitridation Technique for Mosaicity Control 
in RF-MBE InN Growth”, K. Iwao, A. Yamamoto, 
and A. Hashimoto, Abstract book of 7th Int'l 
Conference of Nitride Semiconductors (ICNS7), 
TP-47, Las Vegas, USA (2007). 
[20] “Mosaicity Control of In-rich InGaN in RF-MBE 
Growth by Template Technique”, K. Iwao, Y. 
Yamada, A. Yamamoto, and A. Hashimoto,  
Abstract book of 7th Int'l Conference of Nitride 
Semiconductors (ICNS7), TP-46, Las Vegas, USA 
(2007). 
[21] “A Trade-off Relation between Tilt and Twist Angle 
Fluctuations in InN Grown by RF-MBE”,  
A. Hashimoto, A. Yamamoto, and K. Iwao, 
Abstract book of 7th Int'l Conference of Nitride  
Semiconductors (ICNS7), TP-41, Las Vegas,  
USA (2007). 
[22] “Atmospheric-Pressure MOVPE Growth of In-Rich 
InAlN”, Y. Houchin, A. Hashimoto, and A. 
Yamamoto, Abstract book of 7th Int'l Conference 
of Nitride Semiconductors (ICNS7), EE6, Las 
Vegas, USA (2007). 
[23]“The Importanve of Reducing Strain for the 
Improvement of Crystalline Quality of MOVPE 
InN”, K. Sugita, A. Hashimoto, and A. Yamamoto 
Abstract book of 7th Int'l Conference of Nitride 
Semiconductors (ICNS7), BB6, Las Vegas, USA 
(2007) 
[24] ”Etching and Optical Deterioration of Nitrogen-Fa 
Face of Wultzite InN in NH3 Ambient”,  
A. Yamamoto, K. Sugita, Y. Nagai, and A. 
Hashimoto, Abstract book of 7th Int'l Conference 
of Nitride Semiconductors (ICNS7), BB5, Las 
Vegas, USA (2007).  
[25] “A New Formation Method of Large Area 
Graphene on SiO2/Si Substrate”, A. Hashimoto, 
K. Iwao, S. Tanaka, and A. Yamamoto, Abstract 
book of The 18th Europian Diamond and Related 
Mterials, 14B-2, Berlin (2007) 
[26] “Van der Waals Epitaxy of Solid Fullerene on 
Graphene Sheet”, A. Hashimoto, K. Iwao, S. 
Tanaka, and A. Yamamoto, Abstract book of The 
18th Europian Diamond and Related Mterials, 
P2.16.02, Berlin (2007). 
[27] ”GaInNAs Epitaxy for High Efficient Tandem 
Solar Cell by RF-MBE (Invited)”, A. Hashimoto, 






〔図書〕（計 1 件） 
(1) 橋本明弘 他、「高効率太陽電池の開発と応用」
（第 4 章多接合太陽電池、第 2 節化合物半導体

































































（       ） 
 
 研究者番号： 
 
 
 
